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Supplementary Figure S1: Protein sequence alignment of serpins from C. intestinalis and 
C. savignyi. Signal peptide and reactive center loop (RCL) regions are marked on top. P1-P2 
positions of RCL and C-terminal ER-retention signals are marked in red and blue colors, 
respectively. Amino acid conservations are marked by black, brown and yellow colors, 
corresponding for 70% or more, 50-69%, and 30-49% identities, respectively. 
 
 
 
                                                                                             
             |-----------------------Signal Peptide-------------------------|                
Hs-A1AT      -------------------------------------------------------------------------     - 
Ci-Spn-4     --------------------------------------MFLKQVLVLCVFFFMTSSAFYMPMVR---------    26 
Ci-Spn-3     ------------------------------------------MKLLICSLLLLVIATGYCQNRR---------    22 
Cs-Spn-5     MPILDRLGPSRYAKELQLVNTRAISLDHLVPTIGLPEVTVLAKMKFVCLLVPAIICFYVQSSSG---------    64 
Ci-Spn-5     -----------------------------------------MRFIFLCFVLLVSAGFNEAKRTR---------    23 
Ci-Spn-1     -----------------------------------MYTASAYGVLFLCLAIYQVGATKHLQAEFDYGEYEDDA    38 
Cs-Spn-4     -----------------------------------MGSHMLIRGVILCLVFYEVTCTKHIQAEFDYGDYV-DT    37 
Ci-Spn-2     --------------------------------------MLLVIACMLSAAFNGAVGEPYAPTNA---------    26 
Cs-Spn-3     --------------------------------------MATIGLTLISALLVLSGQHSIEAYTS---------    26 
Cs-Spn-2     --------------------------------------MESYICLVLVSVLIVGGKANTLQTTE---------    26 
Ci-Spn-9     ----------------------------------------MQFLYAIVMILVLDANAKIIDTSE---------    24 
Ci-Spn-10A   ----------------------------------------MQFLYAIVMLLVLDANAKIIDTSE---------    24 
Ci-Spn-10B   ----------------------------------------MQFLYAIVMLLVLDANAKIIDTSE---------    24 
Cs-Spn-1     ------------------------------------------LFALYSSLIVGITCSMEHI------------    19 
Ci-Spn-7     --------------------------------------------MAFC-------------------------     4 
Ci-Spn-6     --------------------------------------------MAFC-------------------------     4 
Ci-Spn-8     --------------------------------------------MAFC-------------------------     4 
                                                                                             
                                                                                             
                                                                                             
Hs-A1AT      -EDPQGDAAQKTDTSHHDQDHP-------TFNKITPNLAEFAFSLYRQLAHQ-SNST------NIFFSPVSIA    58 
Ci-Spn-4     -------------------THPPQMDMPAYCAEVVNATRVFSGFILNAATHANSATDEYVAERNVFFSPFGAA    80 
Ci-Spn-3     -----------------------------WINHFTDNQNTFSGSLYWAISKE-KPNK------NVLFSPISVS    59 
Cs-Spn-5     ---------------------------QFWMKKFTNRQNQFSGRMYQSVIRQSQRGK------NVIFSPIRKS   104 
Ci-Spn-5     --------------------------VISKWRLTAIANKLFAHRLFMEVARTTPEQE------NFFISPYAVS    64 
Ci-Spn-1     NSWDPRQASITKIGKMDGLTIDQ-VELPPFEKPAARLVNNFAFKLLNEIASD-NE-D------NVVFSPLSIF   102 
Cs-Spn-4     YAWDPWQASIAKVGKMDGAAFERPTEMPPLEKPAAKILNNFAFKLFNAIATE-NSTE------NEVFSPLSIF   103 
Ci-Spn-2     -----------------------------FREPVAHALYDFGMDMYNQLEPSWRPTE------NIVISPMSMY    64 
Cs-Spn-3     --------------------------SAAFRDTTAIALHNFGVDLFCKLAPNWDRNE------NVAISPMSMY    67 
Cs-Spn-2     -----------------------------HVAKLSEANIEFSLNLYKQLIVE-SNMK------NVMFSPVSIS    63 
Ci-Spn-9     -----------------------------HVEKLSEANIEFTLNLYKNLIEG-DPMK------NVMFSPVSIT    61 
Ci-Spn-10A   -----------------------------HVEKLSEANIEFTLNLYKNLIEG-DPMK------NVMFSPVSIS    61 
Ci-Spn-10B   -----------------------------HVEKLSEANIEFTLNLYKNLIEG-DPMK------NVMFSPVSIS    61 
Cs-Spn-1     --------------------------------KLSSGLTEFAVALYKEISKD-PG--------NVFLSPFSIS    51 
Ci-Spn-7     --------------------------------KVAAAKTDFALGLYKELSQKGDG--------NLFFSPYSIS    37 
Ci-Spn-6     --------------------------------KVAAAKTDFALGLYKELSQKEDG--------NLFFSPYSIS    37 
Ci-Spn-8     --------------------------------KVAAAKTDFALGLYKELSQKEDG--------NLFFSPYSIS    37 
                                                                                             
                                                                                             
                                                                                             
Hs-A1AT      TAFAMLSLGTKADTHDEILEGLNFNLTEI------PEAQIHEGFQELLRTLNQ-------PDS-QLQLTTGNG   117 
Ci-Spn-4     NVVGILRLASAGRTREQFDGLPLF--SSILQ----HNDRFMRGFQTLRSLILSVTSFPGTNPGQSDKLLLNSG   147 
Ci-Spn-3     QTLGMVLAGAMGNTYDEITRALQM--TDL------TPSRIHTLMRKTRNNVVM-------RPN-GQTVKLANS   116 
Cs-Spn-5     -----------------------F--TNV----------------ALRHT--------------GQTIRLANA   122 
Ci-Spn-5     AGLSMTLYGAHSTTAREIMDTLGY--TQLSTSGNFNQAKVPRLYQKMLHQVHQ-------KDH-GFELTSVNR   127 
Ci-Spn-1     TSLATLRPALNGTSLEQLNDVTGL--DTI------RESDMN----DMYDGIFK-------KSS-SYKLKQASR   155 
Cs-Spn-4     TTLATLRPGLNGNSLLQLDDVTGL--DTI------EERDMN----DMYDVVFE-------RST-SHKIKQANR   156 
Ci-Spn-2     AILSILLPGLNGASHDQVYNALRM--TNL------PRNGVDAE-SAMCSKIFQ-------INP-NYDLTRANR   120 
Cs-Spn-3     AVLSILLPGLQGSSYDQVYHALGM--SHL------DGDGIDRE-SDMCGLVFQ-------ENA-NYELHRANR   123 
Cs-Spn-2     AALAMTNLGAKGKTAEQISDAFFF--NKI------EDGRFHSAFGELHGLMFD-------KASGNVTVKSSNR   121 
Ci-Spn-9     TALAIAHLGAKGNTAKQIDDAFMF--SKI------EDGRFHSAFGELHGLLFD-------KASEKVTAKSSNR   119 
Ci-Spn-10A   AALAMTHLGAKGKTAKQIDDAFMF--SKI------EDGRFHSAFGELHGLLFD-------KASDNVTVKSSNR   119 
Ci-Spn-10B   AALAMTHLGAKGKTAKQIDDAFMF--SKI------EDGRFHSAFGELHGLLFD-------KASDNVTVKSSNR   119 
Cs-Spn-1     TALSMVLLGTQGETREQLFKTLNL--DGV------SENEINSGFSSLQACL---------KSS-KVILETANQ   106 
Ci-Spn-7     TALMMTLLGSKEKTREEMLDVLGL--KDL------NESDINSGFLQILHHLRS-------SKG-DVVLEMANK    94 
Ci-Spn-6     TALMMTLLGSKENTREEMLDVLGL--KDL------NESDINSGFLQILHHLRS-------SRG-DVVLEMANK    94 
Ci-Spn-8     TALMMTLLGSKEKTREEMLDVLGL--KDL------NESDINSGFLQILHHLRS-------SRG-DVVLEMANK    94 



 
 
 
Hs-A1AT      LFLSEGLKLVDKFLEDVKKLYHSEAFTVNFG-DTEEAKKQINDYVEKGTQGKIVDLVKE--LDRDTVFALVNY   187 
Ci-Spn-4     VFTSRWLYLQTRFISDARNFYKAVVASVDFS-DPELASSHINMWINARTQRKITKIVSPSDLSPTTLVTVFNT   219 
Ci-Spn-3     VFIGSNYPVVQQYIDLLRQNYKSSVFPVNFH-NSNAAANMINEWVSNMTEDKIRELVDPSSITAFTRMILVNA   188 
Cs-Spn-5     IFVRDEYPVKQPYIDTLRTYYKSAVKTFDVR-NSTAASNLVNRWVASNTENRITDLVDPSAFTELTRLVLVNA   194 
Ci-Spn-5     MFGESRNIFVPSYVKGVEHFYGAKLKKVPFRRNPERARQEINTWVEEVTNGTIREALPPNSVTAETLLVLMST   200 
Ci-Spn-1     IYVDRGIRLSRSYRTDLYRMKISRARRLDFRRAPEESRNKINKYVKKRTRKLIKELVPVGAISSATMMYLVNA   228 
Cs-Spn-4     IYVDRSVKLAKKFKKELKNLKLGQARRLNFRREAEQSRRKINKYVRKRTKRLIEELVPEGAVSPSTVMYLVNA   229 
Ci-Spn-2     IFGDRTLTFKKSYKNETSWHHKAAHKKVDFQHYPNRARRKMNRYVSKMTDGEIQQLIPREAVTTDTRIFLVNA   193 
Cs-Spn-3     IYSDLRVQIKKSYKQAAMTHHKSPVKKVDFVLAPRKSRKKMNRYVAKHTNDEITELIPQEAITQDTKIFLVNA   196 
Cs-Spn-2     VFANKQRKILEDYKNAL-TVYGAKVESMDFT-SASDAVSHINKWASDATEGKISSMLADDAINGNTALIVANA   192 
Ci-Spn-9     VFADKHITVFEDYQDSL-SVYSATVESVDFK-MPKSAVKKINDWSSDATNGVIKSMLEEDGVNNDTALLIINA   190 
Ci-Spn-10A   VFADKKRKVLEDYKNAL-TVYGAKLENVDFK-TPSNAVKQINDWASDATNGKISNMLQDDAVDSNTALIVANA   190 
Ci-Spn-10B   VFADKKRKVLEDYKNAL-TVYGAKLENVDFK-TPSNAVKQINDWASDATNGKISNMLQDDAVDSNTALIVANA   190 
Cs-Spn-1     LFPEISFPLEEEFVSKCKQYHGADIKGLDFVGNPENSRNAINQWVENVTKGKITDLL-SGSINSLVRLVIANA   178 
Ci-Spn-7     LFPEATYKLEEDFLSKCKQFYETEIQALDFKGNPDASREAINVWAEKETSGKINDLLPNGSINSLVRLVLANA   167 
Ci-Spn-6     LFPEAIYKLEKDFLSKCKEFYETEIQALDFKGNPDASREAINAWAEKETSGKIKDLLPSGSIDSLVRLVLANA   167 
Ci-Spn-8     LFPEATYKLEKDFLSKCKEFYETEIQALDFKGNPDASREAINAWAEKETSGKIKDLLPSGSIDSLVRLVLANA   167 
                                                                                             
                                                                                             
                                                                                             
Hs-A1AT      IFFKGKWERPFEVKDT-----------------------------EEEDFHVDQVTTVKVPMM--------KR   223 
Ci-Spn-4     LFFEALWKHPFTTGRT-----------------------------SNSTFVLANGTPVLTPMMEVTANHFLHY   263 
Ci-Spn-3     VYFQADWAISFRRIPT------------------------------KQNFFLSNGTTVQVPFM--------VR   223 
Cs-Spn-5     IYFQASWKHKFSAAGILYNSMLYAVFDNGLGYIFKELNFITSSTFQEKQFQLANGESVMVPFM--------HL   259 
Ci-Spn-5     LYFKGLWEKPFEINL-------------------------------RSTFYTTNNEQYQTDFV---------Q   233 
Ci-Spn-1     IYLKAKWDIPFQKSLT-----------------------------RMRRFRVSNNESIRVETM--------IS   264 
Cs-Spn-4     IYLKAKWSIGFSKSHT-----------------------------KMRRFKISDSESRKVPTM--------WN   265 
Ci-Spn-2     IAFKAAWKSSFIKDAT-----------------------------TLTNFHVSPTKVKQAATM--------YT   229 
Cs-Spn-3     IYLKVLWQTSFIRQAT-----------------------------TKANFQISPTRSKQVSTM--------YT   232 
Cs-Spn-2     VYFRGNWHSKFIESQT-----------------------------DRRAFYVSHYKVVETPFM--------FQ   228 
Ci-Spn-9     LYFRGNWDYEFDEGRT-----------------------------KRRPFYVSKDKAVETSFM--------FQ   226 
Ci-Spn-10A   VYFRGDWHSKFNEMQT-----------------------------ERRAFYVSHYKIVETPFM--------FQ   226 
Ci-Spn-10B   VYFRGDWHSKFNEMQT-----------------------------ERRAFYVSHYKIVETPFM--------FQ   226 
Cs-Spn-1     VYFKGDWLNPFKEGAT-----------------------------VLKDFHVQKDVTKKVHMM--------NM   214 
Ci-Spn-7     VYFKGSWLHKFKDYDS-----------------------------IESNFHVKEGTTTQVKMM--------NQ   203 
Ci-Spn-6     VYFKGSWLHKFKEQQT-----------------------------TMKDFHIRENKVEKVNMM--------FM   203 
Ci-Spn-8     VYFKGSWLHKFKEQQT-----------------------------TMKDFHIRENKVEKVNMM--------FM   203 
                                                                                                                                                                                          
 
                                                                                              
 
 
Hs-A1AT      LGMFN--IQ--HCKKLSSWVLLMKYLGN----ATAI--FFLPDEG---KLQHLENE---LTHDIITKFLENED   280 
Ci-Spn-4     SGEFCQLFSMRRCHPNTPDIVILPYKGE---RRQMI--VLIPNQNI--TLREIE-R---QFGTNLEKWRSSLV   325 
Ci-Spn-3     WEAVV--KS--YNYRDKIEFFFIRYKTTSNQNTYFV--VGLPGDNY--NLQQFS-R---EAQQILSRFRTINK   284 
Cs-Spn-5     RKML---YT--YNFNRIVEFVKLPYKSGLNFTSYFV--VGLPLAGR--SLNQVK-S---NMHRILPRFNSGVW   319 
Ci-Spn-5     QTMFA--LHS-FSEQFQAHIVELPFKTSSS-RYKMVMQLILPESRGADNLNLIEDQ---FDEENFDFATEDQE   299 
Ci-Spn-1     KNTFC--TRV-NNRDLQASVTVLSLGGS----FSFV--IMSPHSAG--NFSRFYDDGVTTMQEKMTRAFNKIW   326 
Cs-Spn-4     PNAFC--THI-NNRRLQASLTVLSLGGK---------------GKG------VRE------------------   296 
Ci-Spn-2     SSAVC--FHQSHDAQLESDLIVLPFKGA---KTTMV--FIVPIVAG--NFGPLKGA---VGASKISQALDRYW   290 
Cs-Spn-3     SSARC--FFQPNYPSLQSDIVVLPFKGN---AMSMI--FIVPTSPG--NFAPLESA---TASGDLRQMMEVVW   293 
Cs-Spn-2     RGQFK--YA--YIHDLTLQIVEMDYAGK---DYSMV--LLMP-ENF--DLAKVEEQ---LNHANLTKWLAKLK   286 
Ci-Spn-9     NEHFK--YA--YINELTLQVLEMDYAGT---DYSMV--LLMP-ENF--DLAKVEAN---LNHANLTKWLSALE   284 
Ci-Spn-10A   RGHFK--YA--YISELTLQVLEMDYAGK---DYSMV--LLMP-ENF--DLAKVEAN---LNHANLTNWLSALK   284 
Ci-Spn-10B   RGHFK--YA--YISELTLQVLEMDYAGK---DYSMV--LLMP-ENF--DLAKVEAN---LNHANLTNWLSALK   284 
Cs-Spn-1     ERKFP--FN--YDSNLDLHAVELPYVGE---KVSMV--VFVPAKRF--GLEEIAKN---LTATKISELISGLF   273 
Ci-Spn-7     KEWFN--FK--TDPDLGLKIAELFYKGG---DYSMV--VLLPDEKY--GLNKCLEK---LTSEKLQHISSGMM   262 
Ci-Spn-6     KRKFR--FN--FDQSLGLQVVEIPYIGN---KLSMV--VFLPTERF--ALNKIENA---LTTEKLHGLLAGLW   262 
Ci-Spn-8     ERKFR--FN--FDESLGLQVVEIPYIGN---KLSMV--VFLPTERF--ALNKIENA---LTTEKLHGLLAGLW   262 
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Hs-A1AT      ---------RRSASLHLPKLSITGTY-DLKSVLGQLGITKVFSNG-ADLSGVTE--EAPLKLSKAVHKAVLTI   340 
Ci-Spn-4     ---------DGNVELHIPKFELKSNL-DLKSVLRSEGLTEPFNRTTADYSTMTS---RQLAISKLFQTASISM   385 
Ci-Spn-3     M--------FRITHFKMPLIELSHKT-DVKEVLQTLGVVDLFDSGASNLTGIST--VEQLYVSEFTQKAYINV   346 
Cs-Spn-5     T--------KQLVEMSMPVFRLSKKI-DVKDVIRSMGVRDLFTSARANLSAISD---EYLYVSDFTQDSFLQV   380 
Ci-Spn-5     ---------NISVTIRLPKFRLEYET-DLKETLYNMGIQSLFSRGEADLSGIST--NGDLSLGSAHHKTFIQV   360 
Ci-Spn-1     TRRGNRQ--QQLCSVKLPKFKVDYAE-NIKEVLKGLGIRDIFSIN-ADFSRLSVRNNRELYVSEARHSAVLSA   395 
Cs-Spn-4     ---------QQLCSLKLPKFKVDVAK-SLNSVLRGVGLLDVFDPNLADMSRMTSGGIRELYVSEARHSAVLRA   359 
Ci-Spn-2     TGYRNMPIPMRVCEVRMPKFKITHSVDDLMGAMRAMNVTDIFSTE-ADFSPMTP---ELVYVTDMRHKAVIKV   359 
Cs-Spn-3     N--THYP-EMETCEVHLPKFKVHHTVDDLIGALQLMNVSDIFSPDDADLSLMTT---EQLYVSDMRHQAVIKV   360 
Cs-Spn-2     ---------YKSVDLTVPKFSLEETI-HLHEVLPKMGVTDVFDRKLCDLSGISK--SSDLSVDQIIHKTVLEV   347 
Ci-Spn-9     ---------HESVDLTIPKFKLEETL-QLQEVLPKMGVTDLFDRQACDLTGIAN--RNNLFVDQIVHKTVLDV   345 
Ci-Spn-10A   ---------YKSVDLSVPKFKLEETL-QLQEVLPKMGVTDLFDRQACDLTGISK--SKDLNVDQIVHKTVLEV   345 
Ci-Spn-10B   ---------YKSVDLSVPKFKLEETL-QLQEVLPKMGVTDLFDRQACDLTGISK--SKDLNVDQIVHKTVLEV   345 
Cs-Spn-1     ---------EEKVNFSMPKMKFEKSL-DLVEILKNLGLVDIFNAEKANLEGISK--TGELFVSQVQHKAFLEV   334 
Ci-Spn-7     ---------RTELALSLPHMKFEKQL-DLVGSLKKLGLVDLFNGNKSNLRGISD--DGDLFVSQVAHKAFIEV   323 
Ci-Spn-6     ---------EETLMLSLPRMKFEQDF-DLGGVLKKMGMMDAFDERAANFEAISG--SRDLVISKVVHKAFIEV   323 
Ci-Spn-8     ---------EETLMLCLPRMKFEQDF-QLGEVLKKMGMIDAFSKGAANFEAISG--SRDLVISKVVHKAFIEV   323 
                                                                                             
                                                                                       
                |-------RCL--------|                                                   
Hs-A1AT      DEKGTEAAGAMFLEAIPMSIPPE-----VKFNKPFVFLMIEQNTKSPLFMGKVVNPTQK-------   394 
Ci-Spn-4     DETGVRATSTTAAFFELRSFFFR---TRINANKPFLFIIEDIHTRTPLFLGRVTDPRPL-------   441 
Ci-Spn-3     NENGTVAAAASAATVQGRSLSIP---RQVTVDRPFFIGVYQEKSNSFLFLGKVENPLEN-------   402 
Cs-Spn-5     NEEGTVGAAATAAILSGRSGGVA---RNFVVNRPFFFGVYNERSDSCVFLGK--------------   429 
Ci-Spn-5     DESGTTAGASYAQGGFRSVSDLD-----LVFNHPFIVIIREKYTQMPMFMGRVARPMY--------   413 
Ci-Spn-1     DEAGVEAAGATAFGISLRSTSLQ-----VTVNKPFIFALRHDPSGALIFVGKIVRPSVG-------   449 
Cs-Spn-4     DEVGIEAAGASGMGVMFRSISKR-----VTINKPFIFALRHDPTGAILFLGKVVRPGAD-------   413 
Ci-Spn-2     NEQGVKATAATSIGLTGRSLPIR-----VEINRPFMYMIRHEPTGALLFLGRVVDPTK--------   412 
Cs-Spn-3     DELGVKATGATSIGISGRSYPTL-----VQINRPFMYMIRHEATGALLFMGRIVNPK---------   412 
Cs-Spn-2     FENGGDVLAERAEANRTPGNDRT----LFYADHPFLVIVRGRAKNAFHLFGAYKRPEGRIRSHDEL   409 
Ci-Spn-9     NEQGSEAAATTSVRTQCDSVAFN--PISFVADHPFLWAIRHRQSELLIFMGRFSRPEGPLLGHDEF   409 
Ci-Spn-10A   DEQGSEAAATTTVRIQARSLNSR---PSFVADHPFLWAIRHRQSELLIFMGRLSRPEGPLLDHDEF   408 
Ci-Spn-10B   EENGGAVPQERADANQTPALDRP----VVYVDHPFIIIVRGRANNAFHLFGAYKRPAGKIRSHDEL   407 
Cs-Spn-1     DEKGTVAAAATAVVMMLRSLPVP--PVRVTCDHPFLFVIRHKPSKNILFMGRYSGP----------   388 
Ci-Spn-7     NETGTEAAAATAMIAMQSMAMPSVPPVQFNCDHPFLFLIKHNPTNSVLFLGRCSDPS---------   380 
Ci-Spn-6     NEEGSEAAAATAVVMMLRSMPA--PPVMVNCDHPFLFLIRHNQTKTILFLGRFSGP----------   377 
Ci-Spn-8     NEEGSEAAAATAVVVKARSMPCL--PEMVNCDHPFLFLIQHNETKTILFLGRFSGPSI--------   379 
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